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Application of Miniature Heat Pipe for Notebook PC Cooling
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Abstract

Miniature heat pipe(MHP) with woven-wired wick was used to cool the CPU of a notebook PC. The
pipe with circular cross-section was pressed and bent for packaging the MHP into a notebook PC with very
limited compact packaging space. A cross-sectional area of the pipe is reduced about 30% as the MHP with
4mm diameter is pressed to 2mm thickness. In the present study a performance test has been performed in
order to review varying of operating performance according to pressed thickness variation and heat
dissipation capacity of MHP cooling module that is packaged on a notebook PC. New wick type was
considered for overcoming low heat transfer limit when MHP is pressed to thin-plate. The limiting thickness
of pressing is shown to be within the range of 2mm ~ 2.5mm through the performance test with varying the
pressing thickness. When the wall thickness of 0.4mm is reduced to 0.25mm for minimizing conductive
thermal resistance through the wall of heat pipe, heat transfer limit and thermal resistance of MHP were
improved about 10%. In the meantime, it is shown that the thermal resistance and heat transfer limit for the
MHP with central wick type are higher than those of MHP with existing wick types. The results of
performance test for MHP cooling modules with woven-wired wick to cool a notebook PC shows the stability
as cooling system since T;(Temperature of Processor Junction) satisfy a demand condition of 0 ~ 100°C under
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11.5W of CPU heat.
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(a) SEM photograph of pressed heat pipe

Pipe wall

(b) Structure of woven-wired wick

Fig.1 Woven-wired wick
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(a) Photograph of heat pipe type cooling module

(b) Location of thermocouples

No Position

1 Center of CPU surface

2 Center of Al block, evaporator
3 Adiabatic zone of MHP

4 Adiabatic zone of MHP

5 Surface of heat sink

6 Exit of fan

Fig. 2 Heat pipe type cooling module .

=EE PC 53 o] WFo]l F3] A
¢l Agol MHP & AA37] 3t Aoz
o]FolX do|X ¢tate] T} wsld] wE Yzt
Aeg Hotatnat 8920, Fig. 3 A% 4mmo)
. Folx Aol 300mm ¢! MHP € 3mm,
2.5mm, 2mm 2] FAZ 27t tatstd A
A7#E el Aolth AZE MHP & wojxy
A= 04mm, UE Y] 7tgeE 87, F1FL
0.67cc o]t} Fig. 1614 B mo] T & gharA] 7)o
ol B F7] 5y e gasigond, 942
agdxE B3z wdd Yol # Hol &g
o £ 9t ol E dAFdAM ALE" HZY 4
o] 7IX &= ©¥HA e 7]Uste Holm, FRESE
A2y o] XA JEFHo|L H7|HE& HT
g ds} ol RojAdEE d4E YHEEEH

—o— t=4mm
—¥y— t=3mm
20 r —@— t=2.5mm
—— t=2mm

15

Heat Transfer Limit (W)
)

5 ’_ Forced Convection Cooling{1mi/s)

5 0 5
Inclination Angle (degree)

Fig. 3 Effect of pressed thickness on performance of
MHP
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Fig. 4 Comparison of wall thickness of 0.4mm
with 0.25mm on heat transfer limit of MHP
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Fig. 5 Comparison of central wick type with existing
wick type on thermal resistance of MHP
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Fig. 7 Temperature difference between evaporator
and condenser according to input power
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